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b blocker treatment is associated with improvement in renal
function and anaemia in patients with heart failure
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O
ver the past three decades, there has been rapid
progress in the diagnosis and management of patients
with chronic congestive heart failure (CHF). However,

the mortality from CHF remains high, partly due to
comorbidity, the very existence of which may have excluded
some patients from previous large-scale clinical trials. Hence,
the full effect of modern treatment on non-trial ‘‘real life’’
patients with CHF in clinical practice remains uncertain.

Chronic renal impairment (CRI) and anaemia are common
comorbidities associated with CHF, and are both independent
predictors of poor prognosis.1 It has previously been shown
that treatment with either angiotensin-converting enzyme
inhibitors (ACEI) or b blockers improves prognosis in
patients with CHF with or without CRI.2 3 Among the most
recent treatments of CHF, ACEIs are potentially nephrotoxic
and may cause worsening of anaemia.3 Thus, the relationship
between treatment and outcome in patients with CHF with
CRI and anaemia needs further investigation. We aimed to
assess the effect of b blocker treatment on renal function and
anaemia in consecutive ambulatory patients with CHF in
routine clinical practice.

METHODS
A retrospective case study of 134 consecutive patients (alive
at the time of analysis) with stable CHF, attending our heart
failure clinic between 2002 and 2004, was conducted. Serum
creatinine and haemoglobin levels checked during 12 months
before and 12 months after the initiation of b blocker
treatment were recorded. Patients included in this study
were clinically stable and had no history of hospital
admission 6 weeks before blood testing, and had a left
ventricular ejection fraction (LVEF) ,45%. Patients with
anaemia due to an alternate cause or those undergoing
treatment for anaemia were excluded from the study. All
patients had normal mean corpuscular and packed cell
volumes. CRI was considered to be present when serum
creatinine concentration was >120 mmol/l, and anaemia if
serum haemoglobin concentration was (13.0 g/dl.
Creatinine clearance was calculated by the Cockcroft–Gault
formula.

The study was approved by the South Manchester
University Hospitals Trust ethics committee and was carried
out in accordance with the Declaration of Helsinki (1989) of
the World Medical Association. Data are expressed as mean
(standard deviation (SD)). Changes in Hb (DHb) and
creatinine clearance (DCr) after b blocker treatment (and in
the control group) are presented and between-group testing
was carried out using the unpaired Student’s t test; p values
,0.05 were considered significant.

RESULTS
Table 1 shows baseline characteristics of the study popula-
tion. Of the 134 patients, 106 (79%) were men, mean (SD)
age 68.76 (10.54) years, range 41–88 years, mean LVEF
31.54% (8.81%), NYHA classes ranged between I (7%), II

(66%) and III (9%). In all, 119 patients (93 (78%) men, mean
age 68.29 (10.54) years; range 42–88 years) were treated
with b blockers; 15 patients (10 men (67%), mean age 72.5
(9.68) years; range 50–87 years) had contraindications to, or
could not tolerate, b blocker treatment. These patients served
as the control arm of this study.

Among the 119 patients in the b blocker treatment group,
55 (46%) had CRI (46 (82%) men) and 42 (35%) were
anaemic (31 (72%) men). A total of 23 (19%) patients had
both CRI and anaemia. Among the 15 patients in the control
group, 10 (66%) had CRI, and 8 (53%) had both CRI and
anaemia. In patients who were receiving b blocker treatment,
there was a significant 8.1% increase in creatinine clearance
(mean (SD), D 3.4 (9.0) ml/min). In the control group, there
was a significant 17.7% reduction in creatinine clearance
(D 28.3 (10.6) ml/min; p,0.001; DCr, b blocker group v
control). The 42 patients with anaemia also favourably
responded to (b blocker treatment, with a significant 6.7%
increase in mean haemoglobin levels (D 0.86 (1.3) g/dl;
p,0.001). In the eight patients with anaemia in the control
group, there was a significant 15.4% reduction in Hb (D 22.0
(2.0) g/dl; p,0.001; DHb, (b blocker group v control).

Abbreviations: ACEI, angiotensin-converting enzyme inhibitors; CHF,
congestive heart failure; CRI, chronic renal impairment; GFR, glomerular
filtration rate; LVEF, left ventricular ejection fraction

Table 1 Baseline characteristics of study population

Age, years 68.7 (10.5)
Male, n (%) 106 (79)
CHF duration since diagnosis, months 33.9 (46)
NYHA class I/II/III (%) 7/66/9
LVEF, % 31.5¡8.8
Aetiology and risk factors, n (%)

Ischaemic heart disease 79 (58.9)
Hypertensive heart disease 35 (26)
Valvular heart disease 26 (19)
Atrial fibrillation 17 (12.6)
Alcoholic cardiomyopathy 10 (7)
Diabetes 26 (19.4)
Hyperlipidaemia 34 (25)
Smoking history 67 (50)

Concomitant treatment, n (%)
ACEI
Angiotensin II receptor antagonists 12 (8)
Diuretics 115 (85)
Statins 92 (68)
b blockers 119 (89)

ACEI, angiotensin-converting enzyme inhibitor; CHF, congestive heart
failure; LVEF, left ventricular ejection fraction; NYHA, New York Heart
Association.
Values are expressed as mean (SD) or n (%).

1856

www.heartjnl.com



DISCUSSION
Chronic renal impairment and anaemia are common impor-
tant comorbidities in patients with CHF, and are both
independent prognostic indicators.1 In our study, nearly
50% of the study population had CRI, and anaemia was
found in .30%. Moreover, 55% of patients with anaemia also
had CRI. We observed that in patients who were treated with
b blockers, both CRI and anaemia improved.

The mechanism of CRI in CHF is not fully understood.
Glomerular filtration rate (GFR) is dependent on renal
perfusion pressure, which is mainly dependent on cardiac
output.4 As the renal blood flow is affected proportionally
more than cardiac output in CHF, the renal haemodynamic
reserve is already diminished at an early stage of left
ventricular dysfunction. An increase in the filtration fraction
maintains an adequate GFR at this early stage.5 It has been
suggested that a low renal plasma flow is one of the
characteristic mechanisms of CRI in patients with CHF.6

b blocker treatment-related improvement in cardiac output
and renal perfusion pressure may be one of the mechanisms of
improvement in renal function seen in our study population.

Several factors contribute to anaemia in patients with CHF.
The activation of renin–angiotensin–aldosterone and vaso-
pressin systems leads to salt and water retention. This results
in haemodilution and ‘‘pseudoanaemia’’, which has a worse
prognosis than ‘‘true’’ anaemia.7 Factors closely related to
anaemia of chronic disease are poor utilisation of apparently
adequate iron stores, cytokine activation and impaired
synthesis of erythropoietin. Like other chronic disease states,
inflammatory cytokines are raised in patients with CHF or
CRI and play an important part in causing anaemia due to
impaired renal synthesis of erythropoietin and defective
supply of iron for erythropoiesis.7 Recent studies have shown
that b blockers have an anti-inflammatory effect and that
treatment with b blockers is associated with changes in CRP
levels.8 We, therefore, hypothesise that an improvement in
anaemia, seen in our study patients, resulted from a
combined effect of b blocker treatment on renal function
(by an improvement in creatinine clearance) and their anti-
inflammatory effects, which resulted in restoring renal
erythropoietin generation and improved peripheral action of
erythropoietin. Those patients who had contraindications to b

blocker treatment tended to develop CRI and anaemia during
the course of progressive CHF.

This study has shown that b blocker treatment is
associated with an improvement in CRI and anaemia.
Further large-scale studies are needed to confirm our
findings and to investigate the underlying mechanisms.
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